.1 --Global map with h the 56 TM5-FAS SST regions.
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S1.2 -Sector and source region attribution using the TM5-FASST source-receptor relationships
S1.2.1 -Attribution by sector
The TM5-FASST methodology uses a local perturbation approach in the vicinity of a reference simulation, where the total concentration of component (or metric) j in receptor region y, resulting from emissions of all n i precursors i in all n x source regions x, is obtained as a perturbation on the base-simulation concentration (Van Dingenen et al., 2018) . Hence, the PM 2.5 concentration in region y for an emission scenario different from the reference scenario is obtained as:
The perturbation term ∆PM is obtained from the linear scaling of the difference between scenario and reference emission (i.e. the emission perturbation):
where the summation runs over n i precursor species, n j PM 2.5 components and n x source regions, and , is the source-receptor coefficient, expressing the emission-concentration response sensitivity in the vicinity of the reference conditions, evaluated from a 20% emission perturbation (see Van Dingenen et al., 2018) :
with ∆ , =0.2 , and ∆ the corresponding PM 2.5 component j response.
Eq. (2) can also be applied to attribute individual sector contributions to the pollutant concentration by setting the "emission perturbation" equal to the emission contribution of a single sector. The PM 2.5 contribution from the single sector S equals
Having obtained the marginal PM 2.5 contributions from the individual sectors, the total PM 2.5 can be re-composed as the sum from all n S sectors S:
However, due to non-linearities in emission-concentration responses, the sum of all individual sector contributions may not exactly match the total PM 2.5 obtained from Eqs. (1) and (2) where we write as the sum of the emissions by sector:
PM from Eq. 5 and PM from Eq. 6 are equivalent if
Using Eq. 3 this is equivalent to the condition that
In other words, total PM 2.5 will be correctly reproduced as the sum of the individual sector contributions if and only if the PM 2.5 base concentration can be approached by 5 times the 20% perturbation response, implying a perfectly linear emission-concentration response for all precursors. Figure A1 .1 shows the correspondence between regionally aggregated ∑ ∑ ∑ 5. ∆ and . The agreement is satisfactory although not perfect. In order to restore the closure between the total PM 2.5 and the sum of the sectors, we therefore rescale the sector contributions such that their sum corresponds to the total PM 2.5 obtained from the local perturbation calculation, i.e. we use the relative contribution by sector resulting from Eq. 5 and apply them onto the total PM 2.5 obtained from Eq. 6.
S1.2.2 Attribution by source region
The marginal contribution of an individual source regions (x) to the total PM 2.5 concentration in a given receptor region (y) is obtained (via Eq. 2) from
Similar as for the sector break-down, the emission perturbation has been replaced by an extrapolation of the SR coefficient over the total emission magnitude in a given source region, and non-linearities may lead to non-closure between the sum of all ∆PM′ and total PM 2.5 obtained from the local perturbation as in Eqs. (1) and (2). In order to restore the closure we apply the same scaling procedure as in Eq. 10: Table S3 summarizes region-and pollutant-specific emission uncertainties ( EMI ) as calculated from Eq. 4. Figure S2 repres Table S4 shows the comparison of wood consumption estimates in the residential sector in 2010 provided by the TNO RWC inventory (Denier van der Gon et al., 2015 ), EDGARv4.3.2 (Janssens-Maenhout et al., 2017 and UNFCCC 2015. The TNO RWC estimates are evaluated using per capita consumption provided by Denier van der Gon et al. (2015) , while the UNFCCC estimates are derived from the 2015 national emission inventory reporting. Note that EDGARv4.3.2 does not have information on the wood consumption in the residential sector for several countries of the Former Soviet Union (e.g. Azerbaijan, Armenia, Georgia, Moldova), but also for Albania, Bosnia Herzegovina, Serbia. Wood consumption in the residential sector is very low for Malta and Cyprus accordingly with the EDGARv4.3.2 and UNFCCC data while higher values are reported by Denier van der Gon et al. (2015) . In addition the wood consumption in Russia estimated using the per capita information provided by Denier van der Gon et al. (2015) is 11 times higher compared to the activity data available in EDGARv4.3.2 and UNFCCC. Being one of the world top producers of crude oil and natural gas, the wood consumption in Russia for the residential sector is estimated to be quite low in particular in urban regions due to the use of district heating and natural gas in the household sector in this region, as reported by Nejat et al. (2015) . 
S2 -Wit
S3 -Emission inventory uncertainty estimation
